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Acetaldehyde 
chain inhivition and, 239 
phase diagram of, 52, 53 
photolysis of, 296 
polarographic reduction of, 
312 


Acetic acid, glacial 
chromium trioxide - 
diphenylmethane 

reaction in, 248 
ozone decomposition and, 


radiolysis products of, 122 
uranyl acetate solutions, 
photolysis of, 300-1 

Acetone 
anionic transport of, 61 
conductance of, 61, 62 
iodine solution in, absorp 
tion spectrum of, 77 
photolysis of, 296-97 
reaction kinetics in, 244 
Acetophenone, semicarbazone 
formation with, 248-49 
Acetylene 
hydrogenation of, 281 
radiolysis of, polymeriza- 
tion and, 123 
Acrylonitrile 
copolymerization of, 342-43 
radiolysis of, polymeriza- 
tion and, 123 
Actinide series, 97 
gaseous atoms of, electron 
configurations for, 100 
ionic radii of, 100 
lanthanide series and, simi 
larities of, 99, 100-1 
oxidation potentials of, 98 
oxidation states of, 98 
see also Transuranic 
elements 
Actinometry, 128-30 
deuteron irradiation and, 
129 
ethyl iodide and, 122 
pile irradiation and, 129 
water radiolysis and, 129 
wave length and, 129 
Adenine hydrochloride, struc - 
ture of, 222-23 
Adipic acid, structure of, 220 
Adsorption, 272-74 
Brunauer -Emmett-Teller 
theory and, 274, 347 
capacity of, 349 
capillary condensation and, 
350 
catalyst atom bond and, 281 
catalytic velocity and, 280 
colloids and, 347-51 
and desorption, rapid, 278 
evaporated films and, 278 
parahydrogen conversion 
and, 279 
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Adsorption (cont.) 
and desorption (cont.) 
rate of, correlation with 
catalysis, 278-79 
diffusion and, 350 
equation of, 349 
equation of state and, 349- 
50 
gap theory of, 280 
heat of, 273 
and hydrogen chemisorption, 
isobaric, 278 
interaction and, 274 
interaction energy and, of 
plane metallic lattices, 
279-80 
isotherms of, 348 
energy distribution of sites 
and, 273-74 
Langmuir, linear expres- 
sion of, 275 
for nonuniform surfaces, 
272-73 
for uniform surfaces, 272- 
73 


Kelvin equation and, 350-51 
kinetics of, 286-87 
lattice defects and, 274, 285- 
86 
Langmuir isotherm and, 
286 
types of, 286 
multilayer, 350 
particle size and, 347-48 
potential energy barriers 
and, 272 
pressure and, 347 
solid state catalysis and, 
283-87 
temperature on, 347 
van der Waais theory and, 
347 
see also Catalysis; and Sur - 
faces 
Alcohol 
bromine reaction with, 249 
secondary, dehydrogenation 
of, 281 
Aldehydes, photolysis of, 296- 
98 
Alkyl chloride, decomposition 
of, 238 
Alloys, binary, order -disorder 
transitions and, 186 
Allyl bromide, decomposition 
of, 241 
Aluminum borohydride, struc - 
ture of, 206 
Aluminum bromide 
in nitrobenzene, interaction 
of, 62 
in pyridine, interaction of, 62 
Americium 
isolation of, 96-97 
oxidation state of, 99 
Amine disulfonate ion, acid- 
catalyzed hydrolysis of, 253 
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Aminodiborane, structure of, 
206 
4-Amino-2,6-dichloronyrim- 
idine, structure of, 222 
Ammonia 
anhydrous, alkali halides 
in, conductance of, 61 
microwave absorption of, 
151-52 
Ammonium iodide, quaternary, 
ionic transport of, 61 
Amy! bromide, photolysis of, 
121 


Anthracene, valence-bond 
theory and, 146, 147 
Aniline hydrochloride, 
structure of, 225 
Antimony 
isotopic exchange in com - 
pounds of, rate of, 262 
triphenyl compounds of, 
solubility curves of, 87- 
88 
Argon, heat of adsorption of, 
348 
Arsenic, triphenyl compounds 
of, solubility curves of, 
87-88 
Astatine, properties of, 102 
Atacamite, structure of, 229 
Atapulgite, nitrogen adsorp- 
tion on, 347 
Azulene, molecular -orbital 
valence theory and, 142 


B 


Barium, sols and, 354 
Barium chloride, molal vol- 
ume of, 70 
Barium nitrate, crystalline, 
radiolysis of, 124- 
Barium orthophosphate, 
structure of, 229 
Barium titanate, hexagonal, 
structure of, 229 
Benzaldoxime, phase dia- 
gram of, 52 
Benzene 
adsorption of, 349 
interaction constants of, 140 
iodine solution of 
absorption spectrum of, 77 
ultraviolet absorption of, 
77 
nitrogen solubility in, 80-81 
valence-bond theory for, 147 
water radiolysis and, 129 
Benzoic acid, water radioly- 
sis and, 129 
Benzyl bromide, decomposi- 
tion of, 241 
Berklium, isolation of, 97 
Beryllium borohydride, 
structure of, 206-7 
Biacetylene, force constants 
of, 140 
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Biosynthesis 
placement labeling by, 107 8 
radiocarbon and, 107 
Bismuth 
nuclear fission and, 108 
triphenyl compounds of, 
solubility curves of, 87-88 
Bisphenylsulfonyl sulfide, 
structure of, 224 
Boron 
compounds of, structure of, 
204-7 
hydrides of, 204-6 
bridge model and, 205 
structure of, 165, 205 
vibrational frequency of, 
205 
niobium system, stability 
range of, 45 
tantalum system, stability 
range of, 45 
tungsten system of 
homogeneity ranges of, 43 
isomorphism of, 42 
metastable phases of, 46 
phase diagram of, 41 42 
and transformations, 
sluggish, 44 
Bromides 
coagulation concentration of, 
352-53 
and hypochlorites, reactions 
with, 252 
organic, pyrolysis of, 241 
Bromine 
alcohol, reaction with, 249 
bromotrichloromethane and, 
exchange rate between, 
261 
generation of, in aqueous 
solution, 249 
radioactive, radiolysis and, 


sodium azide, reaction with, 
255 
Bromomalonic acid, decarb- 
oxylation of, 260 
Bromotrichloromethane, 
bromine and, exchange rate 
between, 261 
Bronze, structure of, 229 
Brownian movement, distribu- 
tion functions and, 182 
Butadiene, interaction con- 
Stants of, 140 
n-Butane 
internal rotation in, energy 
barriers to, 198 
Stable configurations of, 198, 


Butanol 
ethyl acetate in, transesteri- 
fication of, 244-45 
phenyl isocyanate, reaction 
with, 246 
Butyl acrylate, polymerization 
of, 263 
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Cc 
Cadmium 
current voltage curve of, 
320 


Calcium ferrocyanide, dis 
sociation constant of, 63 
Calcium uranate, structure 
of, 227 
Calorimetry, 7 
Carbon 
adsorption capacity of, 348 
covalent bond radius of, 
193-94 
gaseous monatomic, energy 
of formation of, 6-7 
heat of sublimation of, 7 
iron system, metastable 
phases of, 45-46 
magnesium system, metast- 
able phases of, 46 
oxygen adsorption on, 347 
radioactive, 94 
age determination by, 108 
biosynthesis and, 107 
cosmic radiation and, 95, 
108 
tritium and, 109 
uranium system, 47 
see also Fluorocarbons; 
and Hydrocarbons 
Carbon dioxide 
hydrogenation of, 280 
infrared absorption of, 165 
solutions of, polarographic 
curves for, 311 
Carbon disulfide 
iodine solution in, absorp- 
tion spectrum of, 77 
nitrogen solubility in, 80-81 
Carbon monoxide 
flame 
hydrogen concentration in, 
256 
luminosity of, 256 
hydrogenation of, 280 
Carbon tetrachloride 
adsorption of, 349 
chlorine solubility in, 81 
iodine solution in 
absorption spectrum of, 77 
ultraviolet absorption of, 
77 
radiolysis of, negative-ion 
formation and, 125 


Carboxylic acid, dibasic, over- 


lapping dissociation con- 
stant of, 70 
Catalases, kinetics of, 264 
Catalysis, 271-87 
acids and, 244-45 
hydrogenation and, 283 
and hydrogen chemisorption, 
isobaric, 278 
ionization and, 283 
lattice defects and, 285-86 
Langmuir isotherm and, 


Catalysis cont.) 
lattice defects (cont.) 
286 
nuclear induction and, 283 
poisoning and, 277, 287 
semiconductors and, elec - 
tronic structure of, 285 
solid state and, 283-87 
technical, evaporatedfilms 
and, 277-78 
by transition metals, 284 
Catalysts 
magnetism of, 282 
surface area of, 274-77 
Brunauer -Emmett- Teller 
method, 274, 275 
Huttig method, 275 
interaction forces and, 275 
measurement of, 271 
multilayer theory, 274, 
275-76 
of powders, 276 
vapor adsorption and, 276-77 
see also Adsorption; and 
Surfaces 
Cauchy's inequality, crystal- 
lography and, 216-17 
Cellulose, photochemistry of, 
water vapor on, 305 
Cerium 
electron transfer in, kinetics 
of, 262-63 
sulfur system 
homogeneity ranges of, 44 
lattice constants of, 43 
Cetane, cracking of, 282 
Cetene, cracking of, 282 
Chlorine 
aqueous solutions of, photo- 
lysis of, 304-5 
hydrogen and, photochemical 
reactions between, 291 
inhibition by, 291-92 
oxidation state of, changes 
in, 261 
photochlorination and 292 
solubility of 
in carbon tetrachloride, 81 
in fluorocarbons, 81 
tetrachloroethylene and, 
photochemical reactions 
between, 294 
wool and, 250 
Chlorine monoxide, structure 
of, electron diffraction 
and, 195 
1, 2-Chlorobromoethane, in- 
teratomic distances of, 200 
Chloroform, photochiorination 
of 
activation energy of, 293 
rates of, 292-93 
Chlorophenyl ether, bromina- 
tion of, 247 
Chromia, catalysis by, 282 
Chromic acid, isopropanol 
"oxidation by, 245-46 











Chromium 
current voltage curve for, 
320-21 
oxygen system, metastable 
phases of, 47 
Chromium trioxide, reaction 
with diphenylmethane, in 


acetic acid solution, glacial, 


248 
Cinnamic acid, decarboxyla- 
tion of, 246-47 
Clusius column, thermal 
diffusion of electrolytes 
in, 68 
Cobalt 
and cobaltic hydroxide, 
colloidal, ionic exchange 
between, 263 
current voltage curve for, 
320-21 
»scillographic deposition of, 
315 
ozone decomposition and, 
251 


Cobaltic hydroxide, colloidal, 
and cobalt, ionic exchange 
between, 263 

Colloids, 347-54 

adsorption and, 347-51 
anisotropy and, 351 
coacervation and, 352 
coagulation concentration 
for, 352-53 
electrophoresis and, 351 
flocculation of, 352 
gels, 351-54 
formation of, 351-52 
types of, 352 
gold sols, 353 
hydrosols, 353-54 
and micelle concentration, 
critical, 351 
mutual free energy of, 351 
sols, 351-54 
Columbium 
boron system, stability 
range of, 45 
oxygen system, magnetic 
susceptibility of, 48 
Combustion 
Bunsen flames, temperature 
distribution in, 256 
of carbonaceous materials, 
256-57 
detonation, kinetics of, 259 
explosive performance, 
effect of chemical struc - 
ture on, 258-59 
flame propagation and, 
theory of, 255 
high frequency factor and, 
259 
kinetics of, 255-59 
of solid fuels, 256-57 
Concentration, ionic 
optical determination of, 71 
pH scale, standardization 
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Concentration (cont.) 
of, 70 
Conductance 
of acetone, 61-62 
diffusion coefficient and, 
determination of, 65 
electrolytic, in solution, 
61-64 
of ethylene chloride, 61-6? 
ionic, transference number 
of, 62 
limiting, ionic structure 
and, 60, 62 
of nitrobenzene, 61-62 
of pyridine, 61-62 
see also Dissociation, con- 
stants of 
Constants, fundamental 
Faraday, determination of, 1 
of thermodynamics, values 
of, 1 
Cooling curves, see Phase 
diagrams, thermal! analysis 
and 
Copolymerization, 337-45 
chemical composition and, 
337 
equation of, 338-39 
definition of, 337 
ionic mechanisms and, 
344-45 
monomer sequences and 
distribution of, 339-40 
length of, 340 
order of, 340 
size of, 339 
propagation rate of, 337, 
338 
reactivity and 
double bond polarity effect 
on, 341 
in emulsions, 344 
equations for, 342-43 
ionic mechanisms on, 345 
resonance Stabilization on, 
341 
in solutions, 344 
structure on, 340-43 
substituents on, 340, 343 
temperature on, 343-44 
vinyl monomers and, mechan- 
isms of, 337 
see also Polymerization: 
and Polymers 
Copper, compounds of, struc - 
ture of, 229-30 
Copper oxide, electron struc - 
ture of, catalysis and, 285 
Coronene, bond lengths of, 
139 
Cosmic radiation, radiocarbon 
and, 95, 108 
Crocidolite, structure of, 239 
Crystalline state, statistical 
mechanical theory of, 
175-86 
Crystallography 
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Crystallography (cont.) 


of aniline hydrochloride, 225 

of barium titanate, hexagonal, 
229 

of bisphenylsulfony] sulfide, 
224 


of dibiphenylene-ethylene, 
224-25 

of dicarboxylic acids, 220 

of diethyl terephthalate, 224 

electron density and, 215-16, 
219 


Fourier analysis and, 215, 
219 


least squares method and, 
217-18 
of B-glycylglycine, 220-21 
of hexamethylenediamine 
dihydrohalides, 221 
of horse methemoglobin, 225 
of hydroborons, 206 
inequalities and 
of Cauchy, 216-17 
limitations of, 217 
of inorganic compounds, 
225-30 
of intermetallic compounds, 
230 


of interstitial compounds, 


lattice types and, 54 

least squares method and, 
218 

of minerals, 229-30 

of naphthalene, 223 

of p-nitroaniline, 223 

of organic compounds, 220- 
25 


Patterson method and, 217 
of potassium caprate, 221 
of potassium dinitrososulf- 
ite, 228, 229 
of potassium trichlorocup- 
rite, 228-29 
of purines, 221-23 
of pyrimidines, 221-23 
radiolysis and, 123-24 
of rare-earth compounds 
fluorides, 225-26 
halides, 226-27 
oxides, 227 
oxysulfides, 227-28 
Silicides, 228 
sulfides, 227-28 
Raman spectra and, 198-99 
reflecting microscope and, 
154 
reflection phases and, 216 
of selenious acid, 228 
of sodium sesquicarbonate, 


steepest descents method 
and, 218-19 
modifications of, 219 
of tetrachlorocylohexane, 
24 


of tetraphenylcyclobutane, 223 
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Crystallography (cont.) 
transuranic elements and, 
99 
unitary crystal structure 
factors and, 216 
x-ray, 215-30 
interpretation of, 215-19 
see also Structure 
Curium 
isolation of, 97 
oxidation state of, 99 
Cyanoacetylene, structure of, 
208 


Cyclohexane 
dehydrogenation of, 281 
isomers of, 203-4 
nitrogen solubility in, 80-81 
Cyclo-octatetraene, resonance 
energy of, 137 
Cyclopentane, internal rota- 
tion of, 203 
Cyclopropane, polymerization 
of, mercury photosensiti 
zation and, 299 
Cyclotrimethylene trinitra- 
mine, thermal decomposi- 
tion of, 258 


D 


DDT, ultraviolet radiation 
and, 300 
Debye-Hilckel equation, elec - 
trolytic solutions and, 68 - 
69 
Decaborane, structure of, 206 
Decalin 
isomers of, 204 
oxidation of, 258 
Density, analysis for, phase 
diagrams and, 43 
Deuterium 
isopropanol, deuterated, 
oxidation of, 245 
radiolysis of, 124 
Deuterochloroform, 
chlorination of 
activation energy of, 293 
rates of, 292-93 
Diamond, Raman spectrum of, 
157 
Dibenzy!], structure of, 219 
Dibiphenylene- ethylene, 
structure of, 224-25 
Diborane, structure of, 205 
2,3-Dibromobutane, isomers 
of, 203 
1,2-Dibromoethane, inter - 
atomic distances of, 200 
1,2-Dibromopropane, isomers 
of, 203 
Dicarboxylic acids, crystal - 
lography of, 200 
Dichloroethane 
iodine solubility in, 75-76 
iodine solution in, absorp- 
tion spectrum of, 77 


photo- 
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1,1-Dichloroethane, thermal 
decomposition of, 237-38 
1,2-Dichloroethane 
chain inhibition and, 239 
decomposition of, 237 
heat capacity of, 201 
interatomic distances of, 
200 
internal rotation and, poten- 
tial energy for, 200 
isomers of 
energy differences be- 
tween, 200 
Stability of, 201 
state of, energy differences 
and, 200-1 
Dichloroethylene 
iodine solubility in, 75-76 
isomerization of, 294-95 
activation energy of, 295 
1,2-Dichloropropane, isomers 
of, 203 
1,2-Dichloropropene, isomers 
of, 203 
Dielectric constant, analysis 
for, phase diagrams and, 
43 
Diethyl ketone, photodecom- 
position of, 297-98 
Diethyl terephthalate, struc 
ture of, 224 
Diffraction, electron, 189-96 
covalent bond radii and, 
193-94 
of decalin, 204 
experimental techniques and, 
190-91 
improvements in, 190 
intensity of scattering in, 


limitations of, 190 
sector mettiod, 190-91 
by gas molecules, 191 
gas molecule structure and 
metallic, 194-96 
punched card technique, 
192 
of halogens, interatomic dis- 
tances and, 200 
interpretation of, 191-93 
visual correlation method, 
191 
of nitric oxide, molecular 
structure and, 193 
of ozone, molecular struc- 
ture and, 193 
radial distribution functions 
and, 192 
of spiropentane, 196 
vibrational amplitudes and, 
192 
Diffusion coefficient 
determination of 
conductance and, 65 
diaphragm cell technique 
of, 67 
Gouy fringes and, 66 


Diffusion coefficient (cont.) 
determination of (cont.) 
Lucite diffusion cell and, 
65 
optical methods of, 67 
electrolytic, in solution, 
65 68 
thermal, Clusius column 
and, 68 
Diisopropyl ether, vapor 
phase oxidation of, inhib- 
ition of, 256 
Dimethylbiacetylene, force 
constants of, 140 
2,3-Dimethylbutane, iso 
mers of, 200 
Dimethylcyclohexane, isomers 
of, 204 
2,4-Dinitrodiphenyl ether, 
methanolysis of, 249 
Dimethyl mercury, photolysis 
of, 298-99 
ethane formation and, 298-99 
methyl radical and, 298 
Diphenylmethane, reaction 
with chromium trioxide 
in glacial acetic acid solu 
tion, 248 
Dipole moments, solubility 
and, 76 
Dissociation 
constant of 
calcium ferrocyanide, 63 
ionic structure and, 63 
and ion size, effective, 62 
lanthanum ferricyanide, 63 
overlapping of, 70 
potassium ferrocyanide, 63 
energy of 
carbon bonds, 243 
spectroscopy and, 6-7 
Wien effect and, 64 
see also Conductance 
Distribution functions, 175-83 
applicability of, 177 
Brownian movement and, 182 
Canonical Ensemble ap 
proach, 178 
of crystals, 175 
definition of, 175 
Fredholm Kernal and, 181 
of gases, 175 
Grand Canonical Ensemble 
approach, 178 
internal coordinates and, 
176 
light scattering and, laws of, 
182-83 
of liquids, 175 
and freezing, theory of, 
180 
mixtures of, 175-76 
molecular weight and, 182-83 
nonequilibrium system and, 
182 


osmotic pressure and, 179 
phases and, 180 











Distribution functions (cont.) 
potential of average force, 
176 
of crystals, 177 
of fluids, 177 
of perfect gases, 176 
van der Waals forces and, 
176 77 
potential functions, equations 
of, 181 
pressure and, 177-78 
probability density and, 182 
of quantum mechanical sys 
tems, 176 
viscosity and, 182 
see also Statistical mechan- 
ics 
Dyes, organic, light absorp- 
tion by, 301 


E 


Electrolytic solutions, 59-72 
conductance and, 61-64 
diffusion of, 65-68 
dissociation constants, over - 

lapping of, 70 
ionic transport in, 59-61 
diaphragm cell and, 67-68 
thermal diffusion, Clusius 
column and, 68 
thermodynamics of, 68-72 
Debye-Hlickel equation and, 
68 -69 
Stokes-Robinson equation 
and, 69 
see also Nonelectro‘ytic sol- 
utions; and Solutions 
Elements, transuranic, see 
Transuranic elements 

Enthalpy, measurement of, 7 

Entropy 
calorimetric, intermolecular 

rotation and, 197 
communal, statistical me- 
chanics and, 184 
from Third Law, 4-7 
for inorganic compounds, 
4-5 
for organic compounds, 5-6 

Enzymes, kinetics of, 235 
see also Kinetics, of bio- 

chemical reactions 

Equilibria 
gaseous phase, 53-55 

absorption equilibria and, 
53 
and invariance, lack of, 53 
methods of study of, 53 
thermal diffusion and, 53 
heterogeneous, phase dia 
grams and, 41-55 
liquid phase, 49-53 
immiscibility and, 49 
solubility and, 50 
phase boundaries and, 50 
solid phase, 41-49 
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Equilibria (cont.) 
solid phase (cont.) 
high temperature analysis 
and, 47-48 
room temperature x-ray 
analysis and, 41-42 
vapor—liquid, 83 
Esters 
aliphatic, acid catalysis 
and, 245 
mixtures of, volume and, 79 
Ethane 
formation of, dimethyl mer - 
cury photolysis and, 298 - 
99 


oxidation of, mercury photo- 
sensitization and, 304 
Ethanol, pimaric acid isomer - 
ization in, 249-50 
Ether 
iodine solution of, absorp- 
tion spectrum of, 77 
vapor phase oxidation of, 
242 
Ethyl acetate 
alkaline hydrolysis of, 253 
anionic transport of, 61 
butanol and, transesterifica- 
tion of, 244-45 
Ethyl benzoate, alkaline hy- 
drolysis of, 260 
velocity of, 260 
Ethyl chloride 
chain inhibition in, 239 
decomposition of 
in gas phase, 236-37 
thermal, 237-38 
Raman frequencies of, 200 
Ethylene 
hydrogenation of, 281, 284- 
85 
and oxygen, combustion of, 
radiation and, 303-4 
propylene and, photolysis 
rate of, 297 
Ethylene chloride, conductance 
of, 61-62 
Ethylene oxide, structure of, 
209 
Ethyl ether, actinometry with, 
122 


Ethyl iodide 
actinometry with, 122 
decomposition of, energy ab- 
sorption and, 124 
Ethyl linoleate, oxygen ab- 
sorption of 
kinetics of, 327 
rate of, 326-27, 328 
Ethyl nitrate, decomposition 
of, 241 
Ethyl xanthic acid, decompo 
Sition of, 253-54 
Eutectic point, phase diagrams 
and, 51 
Exchange reactions, 305-6 
Explosions, see Combustion 
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F 


Faraday constant, determina 
tion of, 1 
Ferric hydroxide, polymeri- 
zation of, radiation and, 
300 
Fission, nuclear, see Nuclear 
theory; Radiation; and Ra 
dioactivity 
Fluorescein dye, phosphores- 
cent, paramagnetic suscep- 
tibility of, 301 
Fluorine 
compounds, structure of, 165 
covalent bond radius of, 
193-94 
rare-earth compounds of, 
structure of, 225-26 
see also Fluorocarbons 
Fluorocarbons, 79-81 
chlorine solubility in, 81 
molecular vibrations of, 
164-65 
solubility of, 79 
parameters of, 81 
Force constants, 167-69 
Linnett orbital-force model 
and, 168 
Urey-Bradley model and, 
168 
valence-force model and, 


valence theories and, 167- 
68 
Formaldehyde 
electrode processes of, 323 
nitrogen dioxide and, reac 
tion with, 257-58 
polarographic reduction of, 
312 
tobacco mosaic virus and, 
inactivation of, 266 
Formic acid 
decomposition of, 283-84 
radiolysis products of, 122- 
23 
Fourier analysis, crystallog 
raphy and, 215 
Francium, properties of, 102 


G 


Gases, conjugate densities of, 
87 
Glutaric acid, structure of, 
220 
Glycyiglycine, structure of, 
220-21 
Gold 
alloys, catalytic activity of, 
283-84 
sols, 353 
Gouy fringes 
cell type and, 66 
elettrolytic analysis and, 66 


Rayleigh interferometer and, 66 
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Graphite, unsaturation ener - 
gies of, 138-39 
Groutite, structure of, 230 


H 


Halides 
alkali, conductance of, 61 
radiolysis of, 121-22 
alkaline crystals, 124 
aqueous solutions, 127-28 
tertiary alkyl, phenol alkyla- 
tion by, 247 
Halogens 
cyanide compounds of, 
structure of, 208 
hydrogen halides and, ex 
change reactions between, 
261 
inhibition by, 291-92 
interatomic distances of, 
200 
internal rotation of, poten- 
tial energy for, 200 
photolysis of, 291-95 
Raman frequencies of, 200 
rare-earth compounds of, 
structure of, 226-27 
Heat 
of formation, of inorganic 
compounds, 7-10 
of reaction, 7-17 
of organic compounds, 11 
17 
Heptane 
adsorption of, 349 
iodine solution in 
absorption spectrum and, 
77 


ultraviolet absorption of, 
17 
isomers, 199 


energy differences between, 


Hexafluorides, structure of, 
195-96 
n-Hexadecane, thermal crack- 
ing of, 243 
Hexamethylenediamine dihy- 
drohalides, structure of, 
221 
Hexane, adsorption of, 349 
n-Hexane 
isomers of, 199 
energy differences between 
199 
nitrogen solubility in, 80-81 
Hexatriene, valence -bond 
theory applied to, 147 
Horseradish peroxidase, kin- 
etics of, 264 
Hydrocarbons 
aliphatic 


internal rotation of, 197-200 


molecular structure of, 
165 
aromatic 
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Hydrocarbons (cont.) 
aromatic (cont.) 
basic nature of, 77 
internal rotation of, 203 
molecular orbital valence 
theory for, 136 
autoxidation of 
activated, 329 
chain length in, 329 
kinetics of, 326-28 
limiting steady rates of, 
328-29 
small chain molecules, 
326-27 
combustion of, 255-56 
conjugated 
force constants of, 139-40 
interaction constants of, 
140 
conjugation energy of, 138 
cracking of, 281-82 
mechanisms of, 282 
dehydrogenation of 281 
electron density of, 142 
isoelectronic, unsaturation 
energy of, 143 
polymerization of, 325-29 
degradative reactions to, 
applications of, 333-34 


hydroperoxides and, 325-26 


radiolysis of, 121-22 
unsaturated 
molecular orbital valence 
theory applied to, 136 
resonance energies of, 136 
Hydrogen 
catalysis and, 280 
velocity of, 280-81 
chemisorption of, isobaric, 
278 
chlorine and, photochemical 
reactions between, 291 
infrared absorption of, 165 
nitrous oxide mixture of, 
explosive limits of, 258 
oxygen and, thermal combi 
nation of, 257 
radioactive, production of, 
macroscopic, 108-9 
radiolysis of, 122, 124 
see also Tritium 
Hydrogenation, 280-81 
of ethylene, 284-85 
metals in, catalytic activity 
of, 283 
Hydrogen bromide, oxidation 
of, 242 
Hydrogen cyanide, hydrogen- 
ation of, 281 
Hydrogen peroxide 
decomposition of, thermal, 
242 
photodecomposition of 
in aqueous solution, 296 
in vapor phase, 295-96 
water radiolysis, formation 
in, 126 


Hydroquinones, resonance 
energies of, 138 
Hypochlorite, reaction with 
bromides, 252 
Hypochlorous acid, aqueous 
solutions of, photolysis 
of, 304-5 
Hypophosphorous acid, oxida- 
tion of, by iodate ion, 254 


Illinium, see Prometheum 
Immiscibility 
intermolecular forces and, 


phase diagrams and, 49 
Indolizine, electrophilic re- 
agents and, 142 
Infrared spectroscopy 
absorption spectra and, 165 
of crystals, 159-60 
lattice structure and, 160 
temperature and, 160 
empirical, 155-56 
biochemistry and, 156 
technical developments in, 
156 
of isopentane, 199 
microcells for, 154 
pneumatic detectors in, 
153-54 
polarized radiation in, 154- 
55 
polytrifluorochloroethylene 
for, 151 
reflecting microscope in, 
154 
applications of, 154 
magnification of, 154 
spectrometers for, commer - 
cial, 152 
thermocouple detectors for, 


see also Raman spectra, of 
crystals; and Spectroscopy 
Iodine 
actinometry with, 122 
and dichloroethylene, iso- 
merization of, 294-95 
activation energy of, 295 
production of in iodobenzene 
photolysis, 300 
properties of, 75 
radiolysis of, colorimetry 
and, 128 
solubility of, 75-76 
solutions of, 75-78 
color of, 76 
equilibrium constant of, 77 
ultraviolet absorption of, 77 
lodobenzene, photolysis of, 300 
Ionization 
catalysis and, 283 
collisional processes and, 


fluorescence and, 118 




















Ionization (cont.) 
potential, 118 
radiation and, 117 18 
rearrangement peaks and, 
119 
velocity of, 118 
see also Ions 
Ions 
conductance of, limiting, 60 
decomposition of, 118-19 
products of, 118 
dipoles, dielectric 
and, 63 
masking effect of, 64 
mixtures of, Soret coefficient 
for, 6% 
negative 
electron affinity of, 120 
electron-molecule inter - 
action and, 120 
production of, 120 
radiolysis of, 124-25 
size of, effective, dissoci- 
ation constant and, 62 
solvation of, determination 
of, 64 
solvents and, interaction of, 
62 
structure of 
and conductance, limiting, 
62 
dissociation constant and, 
6 
solvent properiies and, 62 
trausference number of 
conductance and, 62 
determination of, 59-60 
transport of, in solution, 
539-61 
determination of, 60 
nonelectrolytes and, 61 
see also Ionization 
Iron 
carbon system, metastable 
phases of, 45-46 
ferrous, radiolysis of, 128 
oxygen system, compositions 
of, 55 
transfer of electrons in, 
kinetics of, 262 
Isomers, see Rotation, inter- 
molecular; and specific 
substances 
Isopentane 
heat capacity of, effect of 
temperature on, 199 
isomers of, 199 
spectra of, 199 
Isopropanol, oxidation of, 
kinetics of, 245-46 
Isotopes 
neutron deficient, 108 
radioactive, 94 
reactions, effect of substitu 
tion on, 259-63 
activation energies for, 260 
velocity of, 259-60 


constant 
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Isotopes (cont.) 

separations of, 106 

tracer applications of, 106-8 
biological, 107 
chemical, 107 
industrial, 107 
physical, 107 
radiocarbon, 107 


K 


Ketene, methylethyl ketone 
decomposition, formation 
in, 239-40 

Ketones, photolysis of, 296-98 

Kinetics, 233-66 

of biochemical reactions, 
264-66 
differential analyzer and, 
265 
collision theory and, 233 
of combustion, 235, 255-59 
dehydrochlorination and, 
mechanisms of, 238 
of enzyme reactions, 235 
of gas phase reactions, 
236-44 
chain inhibitors, 238-39 
fast reactions, 243 
free radical concentration 
in, 241 
thermal cracking and, 243 
of hydrocarbon autoxida - 
tion, 326-28 
of inorganic reactions in 
solution, 250-55 
ionic strength and, 250-51 
salt dissociation and, 254 
of isotopic reactions, 259- 
63 
radioactive tracers and, 
262 

mathematical analysis and, 
235-36 

of organic reactions in solu- 
tion, 244-50 
catalysis and, 244-45 
Sandmeyer reaction and, 
247-48 
solvents on, effect of, 244 

of polymerization, 263-64 

radioactive tracers and, 233 

rate equations, 234 

transient state in, 236 


L 


Lanthanide series 
actinide series and, simil- 
arities of, 99, 100-1 
gaseous atoms of, electron 
configurations for, 100 
ionic radii of, 100 
oxidation states of, 98 
Lanthanum chloride, molal 
volume of, effect of tem 
perature on, 70 
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Lanthanum ferricyanide, dis- 
sociation constant of, 63 

Lauric acid, adsorption of, 
349 

Lead 

electrode processes, 320 
nuclear fission of, 102 

Lead sulfide, photocell detec 
tors, 153 

Lead telluride, photocell de- 
tectors, 153 

Liquid state, statistical mech 
anical theory of, 175-86 

Lithium bromide, pressure 
volume -temperature rela- 
tions of, 70 

Lithium fluoride, crystalline, 
radiolysis of, 124 

Lucite diffusion cell, electro 
lytic analysis in, 65 


M 


Magnesium 
carbon system, metastable 
phases of, 46 
sols, 354 
Magnetism, phase diagrams 
by, room temperature 
analysis of, 43 
Maleic anhydride, copolymeri- 
zation of, 340 
Malonic acid 
decarboxylation of 
rupture ratio of, 260-61 
velocity of, 260 
decomposition of, 254, 260 
Maltose, anionic transport of, 
61 
Manganese 
manganous, isopropanol oxi 
dation and, 245 
oxygen system 
compositions of, 55 
vapor pressure of, 54 
Melamine, structure of, 218 
Mercury 
electrode reaction of, 315 
ionic exchange in, 263 
photosensitization 
of cyclopropane, 299 
of ethane, 304 
of neopentane, 299-300 
of tetrafluoroethylene, 300 
Mesitoic acid, decarboxylation 
of, 246 
Mesitylene 
iodine -benzene solution in, 
equilibrium constant of,77 
iodine solution in 
absorption spectrum of, 77 
pH of, 77 
Metals, solutions of, 88 
thermodynamic properties 
of, 88 
Methane 
combustion of 
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Methane (cont.) 
combustion of (cont.) 
low pressure, 256 
with oxygen, radiation in, 
303 4 
fluorine derivatives of, 
molecular vibrations of, 
164-65 
Methanol 
adsorption of, 349 
internal rotation of, micro- 
wave spectroscopy and, 
161 62 
Methemoglobin, horse, struc 
ture of, 225 
p-Methoxystyrene, photolysis 
of, 302 
Methy! chloride, Raman fre- 
quencies of, 200 
Methyl chloroformate, photo 
chlorination of, 292 
Methylcvclohexane, configu- 
rations of, 204 
Methylene, molecular struc - 
ture of, 165 
Methylene chloride, Urey- 
Bradley valence -force 
model for, 168 
Methylene cyclobutane, struc - 
ture of, electron diffrac - 
tion and, 196 
Methylethyl ketone, decompo 
sition of, 239 
chain reactions in, 240 
ketene in, 239-40 
products of, 240 
velocity of, 240 
Methyl methacrylate 
copolymerization of, 342-43 
mechanisms of, 345 
polymerization of, 301-2 
velocity of, 264 
Methy] radicals, olefins and, 
photochemical reactions 
between, 297 
Microwave spectroscopy, 
161-63 
ammonia absorption and, 
151-52 
internal rotation and, 161-62 
energy barrier height and, 
166 
molecular structure and, 
161, 162-63, 207-9 
of asymmetric-top mole- 
cules, 209 
of linear molecules, 207-8 
of symmetric -top mole- 
cules, 208-9 
nuclear quadrupole couplings 
and, 163 
nuclear spins and, 161 
Stark effect in, 161 
techniques of, 161 
see also Spectroscopy 
Microscopy, phase diagrams 
and, 47 
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Microscopy (cont.) 
room temperature analysis 
t of, 43 
M iscibility, vapor -liquid 
equilibria and, 83 
Molybdenum, oxygen system, 
44 
metastable phases of, 46-47 
y-Molybdenum oxide, struc 
ture of, 229 
Monochloroacetic acid, water 
system, metastable phases 
of, 45 
Monodeuterobutane, and sul - 
furic acid, reaction rate 
of, 261 
Mustard chlorohydrin, hydro 
lysis of, 248 
Mustard gas 
adsorption of, 349 
hydrolysis of, 248 


N 


Naphthalene 
interaction constants of, 140 
molecular orbital valence 
theory applied to, 141 
structure of, 223 
valence -bond theory applied 
to, 146, 147 
Neopentane, decomposition of 
mercury photosensitization 
of, 299-300 
Neptunium 
isolation of, 95-96 
properties of, 96 
Neutrons, radioactive decay 
of, 95 
Nickel 
current voltage curve for 
solutions of, 320-21 
Nickel oxide, catalysis by, 
282-83 
Niobium, see Columbium 
Nitric oxide 
inhibition by, 243 
molecular structure of, 193 
Nitriles, aliphatic azo, de- 
composition of, 249 
p-Nitroaniline, structure of, 
223 
Nitrobenzene 


Nitrogen dioxide 
formaldehyde, reaction with, 
257-58 
ozone, reaction with, 242-43 
Nitrosophenylhydroxylamine, 
polarographic reduction 
of, 313 
p-Nitrotoluene, sulfonation 
of, 247 
Nitrous oxide 
hydrogen mixture with, ' 
explosive limits of, 258 t 
radiolysis of, 124-25 | 
structure of, 208 
Nonelectrolytic solutions, 75- 
90 
fluorocarbons, 79-81 
ionic transport in, 61 
molecules of different size 
in, 78 79 
see also Electrolytic solu- 
tions; and Solutions 
Nuclear theory, 104-5 
closed shells and, 95 
magic numbers and, 104 
binding energy and, 105 
mesons and, 95 ' 
neutrons and | 
beams of, 94-95 
radioactive decay of, 95 
radioactivity and, 93-109 
spherical box model and, 
104-5 
total angular momentum and, 


see also Radioactivity 
Nuclei, properties of, ener- 
getic, 95 


oO 


Olefins 
copolymerization of, ionic 
mechanisms of, 344 
polymerization of, 263-64 
methyl radicals and, photo- 
chemical reactions be- 
tween, 297 
oxidation of, photochemical, 
303 
Oleic acid, radiolysis of, 
products of, 122 
Orthoclase, structure of, 230 


aluminum bromide and, inter- Oscillography, 313-23 


action of, 62 
conductance of, 61-62 
Nitrogen 
adsor} tion of 
by itapulgite, 347 
heat of, 348 
isotherms of, 348 
covalent bond radius of, 193- 
94 
infrared absorption of, 165 
solubility of, 80-81 
triphenyl compounds of, sol- 
ubility curves of, 87-38 


capacity phenomena and, 
318 

cathode ray, electrode 
polarization and, 314 

current-time curves and, 
314 

disadvantages of, 313 

dismutation reactions and, 
speed of, 317-18 

drop rate, synchronization 
of, 313 

electrode area and, 317 

half-wave potentials, 


Oscillography (cont.) 
measurement of, 313-14 
linearly changing voltage 
pulses and 
application of, 319-23 
concentration and, 321, 322 
current magnitude and, 
321, 322 
and ionic deposition, rate 
of, 322-23 
and potential change, rate 
of, 322 
reversible electrode reac 
tions and, 320 
metal ion deposition and, 
314-15 
microelectrodes and, 317 
oxygen in, reversibility of, 
319 
quantitative determinations 
by, 319 
reversibility in, 317 
cation types and, 317 
effect of halogens on, 318 
sine-wave input 
applications of, 317-19 
capacitance and, 314, 316 
capacity effects of, 315 
conductance and, 314 
half-wave potential, 316 
reversibility and, 316 
square-wave pulses and, 
applications of, 317-19 
triangular voltage pulses 
and, 318-19 
see also Polarography 
Oxalic acid dihydrate, Fourier 
analysis of, 219 
Oxygen 
absorption of in rubber, 
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Oxygen (cont.) 
and methane, combustion of, 
radiation and, 303-4 
molybdenum system, 44 
metastable phases of 46-47 
phosphorus system, metas- 
table phases of, 52 
on polymers, effect of, 325- 
34 
silicon system 
metastable phases of, 46 
transformations in, slug- 
gish, 44 
tellurium system, metas- 
table phases of, 47 
titanium system, composi- 
tion of, 55 
uranium compounds, struc - 
ture of, 227 
Ozone 
decomposition of 
cobaltous jon and, 251 
perchloric acid and, 251- 
52 
molecular structure of, 193 
and nitrogen dioxide, reac - 
tion with, 242-43 


P 


Paraffins, thermal cracking 
of, 243 

Penicillin, infrared spectra 
of, 156 

Pentaborane, structure of, 
205 

Pentachloroethane, rotational 
forms of, 202 

Pentane, oxygen and, combus- 
tion of, 255 


chain scission and, 331-33 n-pentane 


adsorption isotherms of, 348 
carbon, adsorption by, 347 
chromium system, metas 
table phases of, 47 
columbium system, mag- 
netic susceptibility of, 48 
covalent bond radius of, 193- 
94 
electrode processes of, 319 
and ethylene, combustion of, 
radiation and, 303-4 
ethyl linoleate absorption of, 
326-27 
kinetics of, 327 
rate constants of, 328 
hydrocarbons and, tempera- 
ture-pressure relations 
of, 256 
hydrogen and, thermal com- 
bination of, 257 
infrared absorption of, 165 
iron system, composition of, 
55 
manganese system 
composition of, 55 
vapor pressure of, 54 


isomers of, 199 
energy differences be- 
tween, 199 
photobromination of, 121 
photolysis of, 121 


Perchloric acid, ozone decom- 


position and, 251-52 
Perfluorocyclopentane, tung 
sten hexafluoride and, 
vapor pressure of, 80 
Perfluorodimethyl-cyclohex - 

ane, nitrogen solubility in, 
80-81 
Perfluoromethyl-cyclohexane 
nitrogen solubility in, 80-81 
solubility curve of, 80 
Perfluoro-n-heptane 
iodine solubility in, 75-76 
nitrogen solubility in, 80-81 
Peroxidases, kinetics of, 264 
Peroxybenzoic acid, cyclic 
ketone reaction with, 249 
pH, standardization of, 70 
Phase diagrams 
of acetaldehyde, 52-53 
of benzaldioxime, 52 
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Phase diagrams (cont.) 
cerium -sulfur system, 43- 
44 


chemical analysis and, 49 
chromium -oxygen system, 
metastable phases of, 47 
columbium-boron system, 
45 
magnetic susceptibility of, 
48 


construction of, 48-49 
and equilibria, heterogene- 
ous, 41-55 
eutectic point in, 51 
high temperature determina- 
tion of, 47-48 
microscopy and, 47 
iron-carbon system, 45 
iron-oxygen system, compo- 
sitions of, 55 
of liquid systems, immiscib- 
ility in, 49 
magnesium-carbon system, 
46 
manganese -oxygen system 
compositions of, 55 
vapor pressure of, 54 
metastable phases in 
liquid, 52 
solid, 45-47 
molybdenum -oxygen system, 


44 
metastable phases of, 47 
oxygen system of, metas 
table phases of, 52 
phosphorus -oxygen system, 
metastable phases of, 52 
physical measurement and, 
49 
physical properties and, 4¢ 
silicon-oxygen system, 44 
metastable phases of, 46 
tantalum-boron system, 45 
tellurium-oxvgen system, 
metastable phases of, 47 
thermal analysis and, 46, 
50-51 
limitations of,51 
titanium -oxygen system, 
compositions of, 55 
tungsten-boron system, 41 
homogeneity ranges of, 43 
isomorphism of, 42 
lattice constants of, 42 
metastable phases in, 46 


uranium-carbon system, 47 
water -monochloroacetic 
acid system, 45 
and x-ray analysis, room 
temperature, 41 
limitations of, 42-47 
Phenanthrene, valence -bond 
theory and, 146, 147 
Phenol 
adsorption of, 349 
uncatalyzed alkylation of, by 
tertiary alkyl halides, 247 
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Phenolaldehyde resins, form 
ation processes of, 263 
Phenylglyoxylic acid 
electrode processes of, 323 
mathematical diffusion 
theory for, 313 
polarographic reduction of, 
312, 313 
Phenyl isocyanate, butanol 
and, reaction of, in xylene 
solution, 246 
Phenyl propiony! alanine, 
photolysis of, 300 
Phosgene, adsorption of, 349 
Phosphorus, triphenyl com 
pounds of, solubility 
curves of, 87-88 
Photochemistry, 291-306 
of aldehydes, 296-98 
of cellulose, effect of water 
vapor on, 305 
of dimethyl mercury, 298- 
99 
exchange reactions in, 305- 


of halogens, 291-95 
of hydrogen peroxide, 295- 
96 


of ketones, 296-98 
photographic reciprocity 
law, low intensity failure 
of, 305 
of polyatomic molecules, 
299-301 
polymerization and, 301-3 
Pimaric acid, ethanol solu- 
tion of, isomerization of, 
249-50 
Pimelic acid, structure of, 
220 
Plutonium 
chlorine compounds of, 
structure of, 227 
isolation of, 96 
properties of, 96 
Polarity, alternating, molecu 
lar-orbital valence theory 
of, 143-44 
Polarographic waves 
carbon dioxide solutions 
and, 311 
equation of, 310-11 
halogen reductions and, 311 
height of, 312 
irreversible, 310, 311 
kinetically limited, 311-13 
symmetry of, 310 
see also Polarography 
Polarography, 309-23 
alternating current, 313-23 
cathode ray, 320 
diffusion current and, 309 
direct current and, 315-16 
electrode surface, growth 
rate of, 312 
oscillograph and, 313-23 
reduction systems in, 309,312 
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Polarography (cont.) 
weak acids in, mathemati 
cal diffusion theory for, 
312-13 
see also Oscillography, 
and Polarographic waves 
Polyarylethane, dissociation 
constants of, 137-38 
Polyethylene, radiolysis of, 
polymerization and, 123 
Polyisoprene, oxidation of, 
chain propagation in, 263 
Polymerization 
absolute velocity constants 
and, 301 
of acetaldehyde, 53 
frequency factors in, 303 
kinetics of, 263-64 
light absorption measure- 
ments and, 303 
photochemistry and, 301-3 
and tertiary hydroperoxide, 
decomposition of, 332-33 
see also Copolymerization; 
Phase diagrams; and 
Polymers 
Polymers 
changes in during oxidation, 
329-33 
aggregative reactions, 330 
disaggregative reactions, 
330-31 
physical, 329-30 
study methods and, 331 
degradative reactions of 
applications of, 333-34 
effect of chemical struc- 
ture on, 333 
inhibition of, 333 
molecular weight and, 334 
new compound formation 
and, 334 
hydrocarbons, 325-29 
properties of, oxygen on, 
325-34 
see also Copolymerization; 
and Polymerization 
Polypeptides, synthetic, infra- 
red spectra of, 156 
Polythene, autoxidation of, 333 
Polytrifluorochloroethylene, 
infrared spectrum and, 151 
Potassium 
colloidal exchangeability of, 
351 
ionic transference number 
of, 60 
Potassium bromide, crystal- 
line, radiolysis of, 124 
Potassium caprate, structure 
of, 221 
Potassium chloride 
crystalline, radiolysis of, 
124 
moial volume of, effect of 
temperature on, 70 
Potassium dinitrososulfite, 


Pot issium dinitrososulfite, 
structure of, 228, 929 
Potassium ferrocyanide, dis 
sociation constant of, 63 
Potassium persulfate, decom 
position of, in aqueous 
solution, 249 
Potassium trichlorocuprite, 
structure of, 228-29 
Prometheum, 101 
Propane, isomerization of, 
260 
Propionaldehyde, polarogra 
phic reduction of, 312 
Propionic acid; radiolysis of, 
products of, 122 
Propionyl! phenyl alanine, 
photolysis of, 300 
n-Propyl chloride, Raman 
frequencies of, 200 
Propylene 
decomposition of, 239 
ethylene and, photolysis rate 
of, 297 
Proteins, infrared spectra of, 
156 
Prussic acid, structure of, 
208 
Purines, structure of, 221-23 
Pyrene, bond lengths of, 139 
Pyridine 
aluminum bromide and, in- 
teraction of, 62 
conductance of, 61 62 
electrode processes and, 318 
Pyrimidines, structure of, 
221-23 
Pyruvic acid, polarographic 
reduction of, 312, 313 


Q 


Quinones, resonance ener 
gies of, 138 


R 


Radiation, 113-30 
absorption of, 116 
charged particles and, 113-14 
energy of, 113, 116 
ionization density of, 114 
velocity of, 114 
chemistry of, 116-21 
dosage measurement of, 129 
actinometry and, 129 
6-rays and, 114 
excitation processes and, 
115, 116-17 
ionization potential and, 116 
ionization processes and, 
115, 117-18 
physics of, 113-16 
Wigner effect and, 114-16 
see also Radioactivity; and 
Radiolysis 
Radioactivity 


Radioactivity (cont.) 
of carbon, 94 
fission and 
energy of, 103 
process of, 93 
yield curve, 102-3 
hot laboratory techniques 


and, 103 
architectural design and, 
104 


requirements of, 103-4 
isotopes and, 94 
separation of, 106 
tracer applications of, 
106-8 
neutron emission and, 103 
nuclear theory and, 93-109 
products of, 102-4 
separation of, 103 
uses for, 104 
see also Nuclear theory; 
Radiation; and Radiolysis 
Radiolysis 
of acids, 122-23 
products of, 122 
of aqueous systems, 125-28 
halogen ions and, 127-28 
of gases, 124-25 
of halides, 121-22 
of hydrocarbons, 121-22 
of inorganic systems, non- 
aqueous, 123-25 
ionic crystals and, colora- 
tion of, 123-24 
negative ion formation in, 
124-25 
of organic compounds, 121- 
23 
in aqueous solution, 12€ 
polymerization and, 123 
see also Radiation; and Ra- 
dioactivity 
Raman spectra 
of n-butane, 198 
of crystals, 156-59 
diamond, 157 
frequencies of, 159 
merits of, 159 
theory of, 158 
types of, 157 
of 2,3-dimethylbutane, 200 
ionic concentration and, 71 
of isopentane, 199 
of pentachloroethane, 202 
of polycrystalline solids, 
198-99 
of spiropentane, 196 
temperature and, 199 
of 1,1,1,2-tetrachloroethane, 


of 1,1,2,2-tetrachloroethane, 
202 
see also Spectroscopy 
Ramsdellite, structure of, 230 
Rayleigh interferometer, 
Gouy fringes and, 66 
Rickardite, structure of, 230 
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Rotation, intramolecular 
of n-butane, 198 
of cyclic compounds, 203-4 
energy barriers and, 166, 
197 
height of, 166, 197 
origin of, 166 
of halogen-containing com 
pounds, 200-3 
of hydrocarbons, aliphatic, 
197-200 
of isomers, 167 
single bonds and, 196-204 
and stability, isomeric, 197, 
198, 204 
Rubber 
chain scission in 
oxygen absorption and, 
331-33 
rates of, 332 
heat hardening of, 330 
oxygen absorption in 
chain scission and, 331-33 
photoactivation and, 332 
rate of, 332 
Rubidium uranyl nitrate, 
structure of, 227 
Rutile, nitrite adsorption and, 
350 


Ss 


Sandmeyer reaction, effect of 
temperature on, 247-48 

Sebacic acid, structure of, 
220 

Selenious acid, structure of, 


Semicarbazone, formation of, 
with acetophenones, 248 - 
49 

Silica gel, adsorption by 

air velocity on, 350 
of nitrites, 350 
Silicon 
oxygen system 
metastable phases of, 46 
and transformations, slug- 
gish, 44 
rare-earth compounds of, 
structure of, 228 

Silicon tetrafluoride, radioly 
sis of, negative-ion forma- 
tion in, 125 

Silver 

adsorption of, 354 
alloys, catalytic activity of, 
283-84 

Silver bromide, photolysis of, 
304 

Silver chloride 

photolysis of, 304 


polarized radiation and,154-55 


Silver oxide, autocatalytic de - 
composition of, 243 

Scap, critical micelle con- 
centration of, 351 
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Sodium, ionic transference 
number of, 60 
Sodium azide, bromine reac 
tion of, 255 
Sodium bromide, pressure- 
volume. temperature re- 
lations of, 70 
Sodium chloride 
crystalline, radiolysis of, 
124 
pressure-volume -tempera- 
ture relations of, 70 
Sodium hypochlorite, aqueous 
solution of, photolysis of, 
304-5 
Sodium nitrite, sodium thio- 
sulfate reaction with, 255 
Sodium sesquicarbonate, 
structure of, 228 
Sodium thiosulfate, sodium 
nitrite reaction with, 255 
Solids, catalysis and, 283-87 
Solubility 
dipole moments and, 76 
of fluorocarbons, 79 
of iodine, 75-76 
of nitrogen solutions, 80-81 
solid-gas, critical tempera- 
ture and, 87 
Solutions 
binary 
clustering and, 83 
condensation phenomena 
and, 82 
critical phenomena in, 81- 
87 
ideal behavior in, 89 
miscibility of, 83 
and surface tension, inter- 
facial, 87 
van der Waals equation of 
state and, 81-82 
and vapor pressure, total, 
87 
and conductance, electro- 
lytic, 61-64 
critical phenomena of, light 
scattering and, 86 
electrolytic, 59-72 
gaseous, 89 
adsorption of, on solids, 
89-90 
inorganic reactions in, 250- 
55 
of iodine, 75-78 
ion transport in, 59-61 
kinetics, chemical in, 234 
metallic, 88 
and mixing, free energy of, 
88 
multicomponent theory of, 
and temperatures, 
unique, 84 
nonelectrolytic, 75-90 
organic reactions in,244-50 
physical interactions and, dif- 
ferentiation between, 89 
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Solutions (cont.) 
regular, theory of, cluster- 
ing and, 84 
solid, 87-88 
see also Electrolytic solu- 
tions; and Nonelectro- 
lytic solutions 
Solvents, ions and, interac- 
tion of, 62 
Soret coefficient, ionic mix- 
ture and, 68 
Spectroscopy, 151-69 
absorption spectra and, 165 
of iodine solutions, 77 
of ammonia, 151-52 
Born theory of crystals 
and, 157-58 
frequency spectrum and, 
158 


merits of, 159 
empirical, 155-56 
fluorocarbons and, mole- 
cular vibrations of, 164- 
65 
force constants and, 167-69 


internal rotation and, 165-67 


lead sulfide photocell de 
tectors in, 153 

lead telluride photocell 
detectors in, 153 

low temperature cells in, 


microcells and, 154 
molecular structure and, 
164-69 
of bifluorides, 165 
of borohydrides, 165 
of hydrocarbons, 165 
of ozone, 193 
molecular vibrations and, 
164-69 
orthicon tube detector for, 
153 


photoelectric detectors for, 
152-53 

pneumatic detectors for, 
153-54 


polarized radiation and, 154- 


55 
polytrifluorochloroethylene 
in, 151 
radiation detectors for, 152 
Raman light sources, 151 
Raman spectra of crystals 
and, 156-59 
reflecting microscope and, 
154 
applications of, 154 
magnification of, 154 
and spectrometers, com- 
mercial, 152 
synthetic crystals and, 152 
techniques of, 151-55 
thermocouple detectors for, 


see also Infrared spectros- 
copy; Microwave spec- 
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Spectroscopy (cont.) 
troscopy; Raman spectra; 
Rotation, intermolecular; 
and Ultraviolet spectros 
copy 

Spiropentane, electron diffrac 

tion of, 196 
Stannic chloride, styrene 
polymerization by, catal - 
ysis of, 264 
Stark effect, microwave spec- 
troscopy and, 161 
Statistical mechanics, 175-86 
cell method computations, 
183-84 
empirical attempts, 184 
and entropy, communal, 
184 


and fluids, crystalline 
theory of, 183 
and fluids, thermodynamic 
properties of, 183 
and melting, theory of, 183 
minimum free energy and, 
184 
and state, equations of, 
184 
corresponding states, law 
of, 185 
distribution functions and, 
175-83 
order -disorder problems, 
185-86 
binary solutions, 185 
free energy and, 186 
potential energy and, 185- 
86 
see also Distribution func- 
tions 
Stibosobenzene, dispropor- 
tionation of, 244 
Strontium, colloidal exchange - 
ability of, 351 
Strontium orthophosphate, 
structure of, 229 
Structure 
bonds, single 
properties of, 197 
rotation about, 197 
bridge model, 205 
electron diffraction and, 


189-96 

explosive performance and, 
258 -59 

of inorganic compounds, 
225-30 

microwave spectroscopy 
and, 207-9 


molecular, 189-2.% 
nuclear resonance 
tion and, 209 
neutron diffraction and, 209- 

10 
of organic compounds, 220- 
25 


bsorp- 


see also Crystallography; 
and Rotation, intermolec - 


Structure (cont.) 
ular 
Styrene 
copolymerization of, 341, 
342-43 
mechanisms of, 345 
photolysis of, 302 
polymerization of 
chain initiation of, 263 
radiolysis and, 123 
Stannic-chloride catalysis 
of, 264 
B-Succinic acid, structure 
of, 220 
Sulfur 
cerium system 
homogeneity ranges of, 44 
lattice constants of, 43 
rare-earth compounds of, 
structure of, 227-28 
Sulfur dichloride, structure 
of, electron diffraction 
and, 195 
Sulfur dioxide 
combustion of, 257 
radiolysis of, negative-ion 
formation and, 125 
structure of, 209 
Sulfur hexafluoride, radiol- 
ysis of, negative-ion form- 
ation in, 125 
Sulfuric acid 
carbon adsorption of, 348 
concentrated 
monodeuterobutane, reac - 
tion rate with, 261 
organic acid decomposi- 
tion in, 246 
Surfaces 
adsorption and, 272-74 
chemistry of, 271-87 
advances in, 271, 272 
heterogeneity and, 277-83 
iron synthetic ammonia 
catalysts and, 277 
relative, 279 
synthetic ammonia cata- 
lysts and, 277 
homogeneity and, 277-83 
and metal films, evaporated, 
271-72 
potential energy barriers 
and, 272 
see also Adsorption; and 
Catalysis 
Surface tension, interfacial, 
binary solutions and, 87 
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Tantalum, boron system, 
Stability range of, 45 
Tellurium, oxygen system, 

metastable phases of, 47 
Technetium, 101 
isolation of, 101 
isotopes of, stable, 101 











Technetium (cont.) 
properties of, 101 
Tellurium dibromide, struc - 
ture of, electron diffrac - 
tion and, 195 
Tellurium tetrachloride, 
structure of, electron dif- 
fraction and, 195 
Temperature 
control of, 2 
measurement of, 2 
seale of, 2 
definition of, 2 
1,1,1,2-Tetrachloroethane, 
rotational forms of, 202 
1,1,2,2-Tetrachloroethane 
dipole moment of, 202 
isomers of, stability of, 202 
Tetrachlorocyclohexane, 
structure of, 224 
Tetrachloroethylene, chlorine, 
photochemical reactions 
with, 294 
Tetrafluorvethylene, decompo- 
sition of, mercury photo- 
sensitization and, 300 
Tetrahalides 
inert, polar compounds and, 
87 
metallic compounds of, 
structure of, 194.95 
Tetralin, liquid phase, autoxi- 
dation of, 303 
Tetramethylammonium chlo- 
ride, oscillographic reduc - 
tion of, 315 
Tetramethyldiborane, struc - 
ture of, 207 
Tetraphenylcyclobutane, 
structure of, 223 
Thallium 
current-voltage curve of, 
320 
radioactive, transfer of 
electrons and, kinetics 
of, 262 
Thermochemistry, 1-18 
see also Thermodynamic 
functions; and Thermodyn- 
amics 
Thermodynamic functions, 
Statistical calculation of, 
2-4 
for gaseous molecules, 2 
for inorganic compounds, 2 
for organic compounds, 2-3 
from molecular data, 3-4 
see also Thermodynamics 
Thermodynamics, 1-18 
calorimetry and, 7 
constants of, fundamental, 1 
and dissociation, energy of, 


6-7 
of electrolytic solutions, 
68-72 
Debye -Hiickel equation 
and, 68-69 
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Thermodynamics (cont.) 
of electrolytic solutions 
(cont.) 
molal volume and, 70 
Stokes-Robinson equation 
and, 69 
of fluid systems, 183 
and formation, energy of, 
6-7 
phase diagrams and, 48, 
50-51 
limitations of, 51 
and reaction, heats of, 7-17 
Third Law of, entropies 
from, 4-6 
see also Thermodynamic 
functions 
Thiophene, bond lengths of, 
139 
Thorium tetrachloride, struc 
ture of 227 
Titanium, oxygen system, 
compositions of, 55 
Tobacco mosaic virus, inac- 
tivation of, formaldehyde 
and, 266 
Toluene 
adsorption of, 349 
iodine, solution in 
absorption spectrum of, 77 
Tourmaline, structure of, 
230 
Transuranic elements, 95-101 
actinide series, 97 
americiun., 96-97 
berklium, 97 
curium, 97 
neptunium, 95-96 
plutonium, 96 
x-ray cryStalline structure 
of, 99 
see also Actinide series 
1.1,2-Trichloroethane 
dipole moment of, 201, 202 
isomers of 
energy barriers and, 201 
stability of, 201 
structure of, 201 
Trifluoromethy! benzene, 
iodine solution in 
absorption spectrum of, 77 
Tritium 
production of, macroscopic, 
108-9 
radiocarbon and, 109 
water radiolysis and, 127 
Tungsten 
boron system 
homogeneity ranges of, 43 
isomorphism of, 42 
metastable phases of, 46 
phase diagrams of, 41-42 
and transformations, 
sluggish, 44 
evaporated films of, rapid 
desorption and, 278 
Tungsten hexafluoride, per - 
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Tungsten hexafluor ide(cont.) 
fluorocyclopentane and, 
vapor pressure of, 80 

y-Tungsten oxide, structure 
of, 229 


U 


Ultraviolet radiation, DDT 
and, 300 
Ultraviolet spectroscopy, 
160-61 
molecular accessibility to, 
160-61 
photoelectric detectors for, 
152-53 
polyatomic molecules and, 
160 
reliability of, 161 
vacuum spectrographs and, 
161 
valence and, 160 
see also Spectroscopy 
Uranium 
carbon system, 47 
oxygen compounds of, 
structure of, 227 
see also Transuranic 
elements 
Uranium hexafluoride, Fourier 
analysis of, 219 
Uranium hexachloride, struc - 
ture of, 226-27 
Uranium pentafluoride, struc - 
ture of, 225 
Uranium tetrachloride, struc - 
ture of, 227 
Uranyl! acetate, acetic acid 
solution of, photolysis of; 
300-1 
Urany! fluoride, structure of, 
225.26 
Urea, hydrolysis of, urease 
catalysis and, 266 
Urease, urea hydrolysis and, 
catalysis of, 266 


Vv 


Valence, see Valence theories 
Valence theories, 133-48 
force constants and, 167-68 
free-electron, 144-45 
molecular orbital, 133-44 
activation energy and, 141 
and alternating polarity, 
law of, 143 44 
bond lengths and, 139 
bond order and, 135, 142 
chemical reactivity and, 


142 

chemical properties and, 
140-42 P 

conducting properties and, 
138 

conjugation energy and, 
137 
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Valence theories (cont.) 
molecular -orbital (cont.) 
conjugated molecules and, 
141 
electron density and, 135, 
142 
force constants and, 139-40 
free valence and, 143 
fundamental equations of, 
134 
interaction constants of, 


modes of reaction and, 
137 

molecular size and, 138 

nonorthogonality and, 137 

physical properties and, 
136 


principles of, 134-35 
resonance energies and, 
136-39 
resonance integral size 
and, 136-37 
scope of, 133-34 
skeletal strain and, 137 
Structure, 143-44 
unsaturated molecules 
and, 135-36 
validity of, 144 
ultraviolet spectroscopy 
and, 160 
valence-bond, 145-48 
applications of, 146 
limitations of, 146 
methods of solution, approx- 
imate, 147-48 
methods of solution, exact, 
146 
molecular diagrams and, 
145-46 
Vanadium tetrachloride 
dimerization of, 89 
structure of, electron 
diffraction and, 195 
Van der Waals equation of 
State, binary solutions 
and, 81-82 
Van der Waals forces, dis- 
tribution functions and, 
176-77 
Vapor pressure 
determination of, 54 
of perfluorocyclopentane - 
tungsten hexafluoride 
solution, 80 
and solutions, binary, 87 
Vinyl acetate 
copolymerization of, 341 
polymerization of, 301-2 
Vinylidene chloride, copoly 
merization of, 342-43 


Ww 
Water 


adsorption of, 349 
gold sols in, 353 
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Water (cont.) 
monochloroacetic acid 
system of, metastable 
phases of, 45 
radiolysis of, 125-27 
benzene and, 129 
benzoic acid and, 129 
halogens and, 127-28 
impurities and, 128 
ion formation and, 126 
oxygen concentration and, 
125 
products of, 125 
radiation type and, 125 
steady states and, 127 
thermal lag effect in, 126 
vapor, on cellulose photol 
ysis, 305 
Wigner effect, 114-16 
displacement and, 115 
excitation and, 115 
hydrogenous material and, 
115-16 
ionization and, 115 
Wool, chlorination of, 250 


x 


X-ray analysis 
high temperature, 47 
room temperature 
applicability of, 44 
homogeneity ranges and, 
43 
limitations of, 42-47 
phase diagrams and, 41 
of single crystals, 41 
stability range of, 45 
temperature coefficients 
of stability and, 43 
and transformations, 
sluggish, 44 
X-ray crystallography, see 
Crystallography 
Xylene 
iodine solution in 
absorption spectrum of, 77 
phenyl isocyanate -butanol 
reaction in, 246 


Z 


Zinc oxide, electron structure 
of, catalysis and, 285 
Zirconium oxysulfide, struc - 

ture of, 229 








